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(57) Abstract: 

PURPOSE: A process and an apparatus for preparing metal or 
nonmetal phthalocyanine without any solvent are provided, 
thereby cheaply preparing phthalocyanine having good quality 
after the short dyeing process. 

CONSTITUTION: A process for preparing metal or nonmetal 
phthalocyanine without any solvent comprises the steps of: 
mixing anhydrous phthalic acid, phthalimide, 1,3- 
diiminoisoindoline, 1,2-dicyanobenzene or halogen derivatives 
thereof, alkyl derivatives thereof, or alkoxy derivatives thereof 
with metal chloride or alkoxy metal in the absence of a solvent 
using a dry or wet type pulverizer; and reacting the mixture at 

130 to 250 deg. C for 0.25 to 15 hours with applying 0.1 to 100 GHz and 100 to 4000 W microwave thereto, 
wherein the metal source of the metal chloride or alkoxy metal is selected from the group consisting of copper, 
iron, nickel, cobalt, manganese, aluminum, palladium, tin, lead, titanium, rubidium, banadium, gallium, terbium, 
cerium, lanthanum and zinc. 
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2^333 ^33 #3 ^, o>Ee]Ei g-ifl^lS 60"C33 33"33:2 5<7r 3"3 ^#3 500mLlr 33 ° ) # 
. 3 3=33 £313-331 ^33 * 3H33 300 - 400rpm3l3 30^3 ^3 3 ^ 3#33. 3^M) 3 
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=tM133 •*> 333 * 5- 33 3 33 3 1% t A i^4Sf =r#3 500mL #31 *fl-g-333 85TC313 133 #3 3" 
3-3 3333^ 33$ * 90*C3 #-^3- #33 s] 1^33 *M13 3-8-, 323313 3 105t: 2 433 #3 32 
3S3. 333 3^ 1 5-33.3333 33 33 3 3-3(l,500«fl 33)£- £ 43 33. 

^3312 

# StS^oWs] 33 
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3 1-3 3*1 ^ 3 3513. 

3331 3 
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ala^l 1 
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#33 1 H3S3333 33 (3-°fl3) 
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33333. #33 3 D fl^^.s. 333 1 =33-3333 33 333 33(1.5003 33)^- £ 53 33. 

1 H3SL3333 ^£3 33 333 33 ^3333. 
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*l?!=h o) 333. ^7|7l-Bti -R-eM^l (2G4Hl*1 oi^svn f^°l u nfl*}.*| 3<* ^M"^ 

6)1 Tflg-AVsH =M oJaUfca * T^lsfJl 327HH 4 1051C°lH 24*1 ?i §-°> #2*lSc}. ^ 



fl^f 1 ** ^ S 3*H*3* ^ % = fj-3.*l<>l-\d 3^=21 ^-7fl(AH ^S(B)* * * = «3.Al°>YiSl £ 
^ i r^t'LH^* zi -°-JE;*)])2l #*r(E)« 43. v+fe- #0.3. uRp * 100* §*V^ ^ ^ o. oj^cf. 



^■t-t (*)= -^*100 



IS. 1 ] 



CC) 


alsiofl 1 


«] HI <*ll 2 


AjAHl i 


tiling 3 


(%) (%) 


(%) (%) 


(%) (%) 


(%> (%> 


180 - 185 


75 93 


82 94 


90 97 


91 97 



AJaHI 4 

*J*H1 1 - 3, *}M<t] 1 - 3<*)l*i ^#^5- ^o]^ =- S#S.Alo>uq 50g# -g-Tll ^-g- 300g. cl°i]^^!^sl#( 

DEG) 50g 4 «-*0 °>^7H1 ^Jl 100 ~ llOTCoM 4*1 TV, 6*1 ?>, 8*1 ?_> ^4 *H|sM * =^S.*l«>>\d *V5. 
» XI 2 si- sacf. o>ifl7> ^sL^ 5% %*J-*r-§-^Hl *H °WKn 90TC21 f^^S ?> 

*J<>1 € m ^>*1 -r^* * cfAl f'^-^ofl ^^-*j-5W <^2}-*1-ji go'Csl ^°^2l ^7|^££7l- 250Wcm °1 

*>7> ^ nfl 7M ^Afl^ ^ ?i2:7l<HlA^ ef 105r°Il*1 24*1 TV ^2*1^^. 
-g*H 5 

=- n^-s.Aio)-^ o> S o| + 4f 71-g-^l si el 

aJaHI i - 3, ti|jaall i - 3^\}^ ?J<>1^1 =UrS.*l'o>Vi lOOg* ^f-'SCCHUOKAKOKI, Japan)°ll ^1# 1 

5mm2l 7 0 v^ a Ukgfil- ^jl 60«-. 90^-. 120*?> ^ 250g2l 50% =r*l^#^r-g-^ 15.3 

g^^J 40g€- ^Ji %^d§| *«Ba1^ ^^1 $*]i\<%*\. ^al^l ^^1 -g-ono)l \§o\ ^sfl 2 

67mL7V sl£^ ^ct. 7 6 >7l s] * H^S.a]o}^ 7 Q g # IPS2#Sl! S (CHARLES TENNANT. <3^) 200mLf^ 
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(54) A Equipment and free-solvent Manufacturing Process of Metal and Metal-free 
Phthalocyanine 

Summary 

This invention is about that Using attrition or ball-milling is Equipment and manufacturing the Metal or Metal-Free Phthalocyanine is 
which it use a microwave and a supersonic energy from under the free solvent. It is a strong points that it can get a yield, also 
equality is equal to free-solvent method. 

Representative Figure 

Picture 3 

Index 

Free-solvent, microwave, metal phthalocyanine, non-metal phyhalocyanine, purity process 



Representative Figure 

The simple description of a sketch 



Pic 1 is the structural formula of metal, non-metal phthalocyanine. (M is a copper, a Nickel, a cobalt, a manganese, a Aluminum, a 
palladium, a tartar, a wax, a titanium, Rubidium, Terbium, Cerium, Lanthanum, a zinc or hydrogen, X is hydrogen, fluorine, iodine, 
chlorine, bromine, alkyl group, alkoxide, k,l,m,n is l~4(fixed number) 
Pic 2 is free-solvent synthesis equipment using microwave 
Pic 3 is free-solvent synthesis equipment(Crush type) 

Pic 4 is an electronic microscope's photo (*1,500 enlarged) for free-solvent synthesis equipment (Crush type). 

Pic 5 is an electronic microscope's photo (*1,500 enlarged) for copper-phthalocyanine by conventional solvent synthesis. 

Pic 6. is a electronic microscope's photo(*l,500 enlarged) for copper-phthalocyanine by conventional free-solvent synthesis . 

Pic 7 is an electronic microscope's photo(*l,500 enlarged) for copper-phthalocyanine by conventional free-solvent synthesis of 

using microwave 

♦Description for the main sign of sketch 
1,11- Magnetron 2 - Shatter 

3 - Aluminum beads, Glass beads 4 - Infrared temp sensor. 



5, 17 - PID type thermal controller 

7, 16 - Agitating pole 

9 - Outlet valve 
13. Mode Agitator 
15 - Condenser 

19 - Fiberglass(nonconductor) 



6 - Agitating motor 

8 - Gas Outlet 

12 - Microwave vessel 
14 - K type thermocouple 
18 - Pyrex vessel 



The detailed description of invention 
Invention Objective 

The invention technology and the traditional technology of the sphere 
This invention is about method & equipment of metal or free- metal phthalocyanine. Following Pic 1. phthalocyanine has a chemical 
formula. Specially, the best materials as pigment x s stability, beside pigment, used to dye, chemical sensor, electronic painting display, 
light disk, catalyst, nonlinear optics, 

Generally, Initial materials of phyhalocyanine are gained after the origin substances of phthalamide, 1,3-diaminoisoindol, 1,2- 
dicyanobonzene are reacts with a urea, nitrogen, metal-indigo and a react catalyst over 180TC, in a non-active solvent, when make 
use of solvent, required the recycle process. So, need to more time & energy. 

Representative pigmentation process. 

1) Attrition milling process: is fine crushed salts, others salts and synthesized phthalocyanine put in the grinder and milling for 
regular time 

2) Crushing + Organic solvent process : is crushing synthesized phthalocyanine on dry/wet method and handling on organic solvent. 
3) Crushing + Attrition milling : is crushing synthesized phthalocyanine on dry/wet method. 

Manufactured Phthalocyanine by using the existing conventional heat-source type, under reacting, following use of heating source the 
electricity & fruit oil, occurring um-equalizing reaction & un-continues temp, that is cause of drop of yield, quality. 
So, for solving the problem, replaced electricity & fruit oil with microwave. 

The invention to achieve technical subject 

This invention is using microwave energy to solve the above problem in place of the free-solvent synthesis used the existing 
conventional heat source. Using microwave energy, metal/free-metal phthalocyanine is produced in the free-solvent and offers the 
free-solvent synthesis method of metal/free-solvent phthalocyanine having improved manufacture process and physical property 
Beside, This invention are using agitator to equalize the microwave in microwave vessel and a 0.1-100GHz output frequency, 100- 
3000W output frequency, using PID type temp controller, condenser, microwave Tip, Pyrex vessel and solvent Tank to measure/control 
the reaction materials. 



For solving the problem make use of microwave, As applying wet/drying equipment, reached the high yield mixture for metal/free 
metal phthalocyanine, then following concurrent of creation & crushing, protected entanglement. 

Beside, This invention are using agitator to equalize the microwave in microwave vessel and a 0.1-100GHz output frequency, 100- 
3000W output frequency, using PID type temp controller, condenser, microwave Tip, Pyrex vessel and solvent Tank to measure/control 
the reaction materials. 

The composition and function of invention 
Following the statement explain the invention in detail. 

This is invention about the equipment with free-metal phthalocyanine by using microwave energy in the solvent. 
The initial materials are anhydrous-phthalic acid, 1,3-diaminoisoindol, 1,2-dicyanobenzene, free-metal phthalocyanine), acetic-metal, 
alkyl-metal or alkoxy-metal as a metal base. A nitrate source is a urea, a nitrogen. Also manufacturing metal source for metal 
phthalocyanine was used in a metal chloride, or alkoxy metal(ex, etoxy titan, propoxy titan, butoxy titan...) 
And reaction catalysts are Molybdate, DBU(l,8-diazabicyclo [5.4.0)undec-7-ene) or DBN(l,5-diazabicyclo[4,3,0]-non-5-ene). 
Pic 2 is an equipment of the invention, but pic 3 is different. It is used that together with Magnetron of 0.1-100 

GHz output frequency, 100-3000W output frequency, and the same attrition or ball-mill. Used to Aluminum beads, Glass beads for 
crushing materials. Microwave generator is magnetron 4EA(for equal spread), For exactly estimation for reacting materials used to 
Infrared temp sensor, & PID type thermal controller, and makes the gas outlet for discharge the NH4 Gas. Also set Agitating motor & 
agitating pole for equal mixing & crushing, Completed phthalocyanine is discharged to outlet valve. 

Reaction materials put in microwave free-solvent equipment , agitating at a rate of 300 ~ 400rpm, heating from 2-20 , Cto 120t:,At 
upper 120r, heating ( 0.25~10t)/min equal-speed) to 130-250T:. React materials is controlled by PID type thermal controller, 
Output range for microwave is controlled under 100-4000W.Continuing the final temp, synthesizing for 0.25- lOhr. After completing 
synthesis, For eliminate of not yet reaction materials, mixed with H2S04 solution & phthalocyanine for lhr at 85 washing to 



- neutralized, drying for 24hr at 105 t. 

Fnllowina the invention should be shortening the reaction time. . 
S^manuSng method for phthalocyanine is impossible to realize due to quality is very weak. The literature of the invention, 
whfn a3g& grinding the big molecular , can be shorten the reaction time, specially under treatment of organic solvent is 
noSsatv or equipped with weVdrying process .In accordance with existing method, should possess the crushing process but as this 
phthalocvanineis T concurrent with synthesis & crushing, additional process is not necessary.: particle SI ze is 
50~6.0%(compared later than existing) .in addition can be shorten the reaction time(50%) 
Phthalocyanine pigmentation process is follow. 

SES Sigma type kneader and DEG(diethy.ene glyco.) and, milling regular time -n ^0-1 10 J 
After milling, Filtering(Using 50/0 H2S04) to neutral, washing conductivity under 250pS/cm by 90^ distilled water, 90 1 d.stilled water 
was thrown, as dried in the oven, approximately 105 TC, 24hrs. 

Piqmentation process 2: Crushing + Organic solvent treating process . 
Phthalocyanine puts in the art literature or vibration mill and dried crushing by iron ter/gem. In accordance wjtt • >2»^^o£ 
WO 99/54410 (Application: CIBA SPECIALTY CHEMICALS HOLDING INC.), Crushed phthalocyan.ne IBA SPECIALTY CHEMICALS9 
HOLDING INC.), Phthalocyanine put in 200g part of IPS2-solvent and preparing pine-resin solution for 4hrs... After reflex, put in water, 
and recovered by distillation. 

Pigmentation process 3: Crushing + Attrition milling 

Phthalocyanine put in the art literature or vibration mill and dried crushing by iron bar/gem. 
Crushed phthalocyanine is applied to the pigment process 

At the below, this invention is described more in detail through the experiment but it is not set limit by this case. 



Experiment Example 1 

Synthesis of copper phthalocyanine 

Using synthesis equipment agitating the substances with anhydrous-phthalic acid 42g, a urea 49g, copper chloride ^9, Ammonium 
Molybdite O.lg, in the attrition milling (with 30mm diameter aluminum beads 30mml), boost the temp as 10r/m.n to 120t, again 1 as 
5X2/min to 180t. Continue final temp on agitating the cooper-phthalocyanine. Material temp in reaction was regulated by PID 
controller therefore Microwave is controlled in 10-4000W, After synthesis, Cooling to 60TC the attrition milling ,mpu\ : 5/o H2S04 
500ml to the equipment, agitating at a rate of 300 ~ 400rpm for 30mins, extracting, copper-phthalocyanme was put in 5% sulphuric 
acW solu\i^ treated with acid on 85t, Ihr. and were treated alkali on 85TC, for Ihr and to make neutrality, 90X: distilled 

water was thrown, phthalocyanine as dryed in the oven, approximately 105 1, 24hrs. 

Following the invention, Pic 4 is an electronic microscope's photo(*l,500 enlarged) for free-solvent synthesis equipment(Crush type) . 
Experiment Example 2 

fn yn o^era0ng C e°q PP 2' except^atMlcrowave treating temp 60t, implementing the same as compare eq. 2. After drying, get an Oxy- 
Titanium Phthalocyanine 9.8g, that electric charge substance of Oxy-Trtanium Phthalocyanine is pic 5. 

in , operaV^ that anhydrous-phthalic acid, urea was replaced with l,3-diaminoisoindol41.2g, urealOg, implementing the 

same as compare eq. 2 . 

Experiment Example 3 

f^%Ti e ex^ acid, urea was replaced with 1,2-dicyanobenzene 36.3g, urealOg, implementing the 

same as compare eq. 2 . 



Comparing eq. 1 



Conventional Synthesis of copper phthalocyanine (Existing free-solvent synthesis) 

Using 3hole-lL-flask agitating the substances with anhydrous-phthalic acid 42g, a urea 49g, copper chloride 7g, A™^™ 
O.lg and a installing condenser/thermometer/agitator agitating at a rate of 300 ~ 400rpm for 30mins jxtracbng, copper 
ph^alocyanine was put in 5% sulphuric acid solution(500mL) and treated with acid on 85^, Ihr. and were treatec lalkal. on 85X;, for 
Ihr and to make neutrality, 90r distilled water was thrown, phthalocyanine as dried in the oven, approximately 105C, 24hrs. 
Following the conventional free-solvent synthesis, Pic 6 is a electronic microscope's photo(*l,500 enlarged) for copper-phthalocyanine. 



Comparing eq 2 



Conventional Synthesis of copper phthalocyanine (free-solvent synthesis using microwave) 

In comparing eq 1. except that 3hole-lL-flask was replaced with Microwave synthesis equipment(2.45GHz, 100 - 3,000W), 
implementing the same as compare eq. 1. rM , 

Following the conventional free-solvent synthesis, Pic 7 is a electronic microscope's photo(* 1,500 enlarged) for copper-phthalocyanine. 
Comparing eq 2 

Conventional Synthesis of copper phthalocyanine (solvent synthesis) 

In experiment Example 1, it was practiced same as experiment Example 1. except AS-P2 (NIPPON PETROCHEMICAL, Japan) 

Following the conventional free-solvent synthesis, Pic 5 is an electronic microscope's photo(*l,500 enlarged) for copper-phthalocyanine. 

Copper phthalocyanine' purity & Synthesis yield are following . 

<Purity> . 

After melting of A gram compounded copper phthalocyanine, this solution is diluted with water, re-crystallizing. 

Filtering glass filter of weight B, washing to neutral, re-dispersing in liquid amniotic and again washing to neutral 

, and drying 24hr for 105 T. After drying glass filter put in the desiccators. Cooling at normal temp, measuring the weight C. 

Degree of purity(%) = (C - B)/A *100 

< Synthesis yield > UfcU 
Synthesis yield is that multiply copper phthalocyanine crude weight(A) by Degree of purity(B), and divided by copper-phthalocyanine 
molecular weight(C). get a mole number(D), divided D by anhydrous-phthalic acid mole number(E), and multiply X100. 

Table 1 is copper-phyhalocyanine's purity & yield on experiment eq.l, comparing eq.l 

Copper Phthalocyanine mole D = (A*(B/100))/C 

Synthesis yield (%) = (D/(E/4))*100 

Table 1 is copper-phyhalocyanine's purity & yield on experiment eq.l, comparing eql-3 



r Table 1] 
Temp( 


Comparinq eq. 1 


Comparinq eq. 2 


Operating eq.l 


Comparing eq.3 


Yield Purity 
(%) (%) 


Yield Purity 


Yield Purity 
(%) (%) 


Yield Purity 
(%) (%) 


180 - 185 


75 93 


82 94 


90 97 


91 97 



Following Table 1., there is know that Microwave solvent method comparing with conventional method, can get a high yield & purity. 
Experiment Example 4 

Manufacturing pigment of copper phthalocyanine (Grinding process) 

Finally Gained copper- phthalocyanine 50g on Experiment Example 1-3, Comparative Example 1 - 3 put in with crushed salt 
300g,DEG 50g on crusher and crushing on 100-1 10 TC ,4hrs,6hrs,and 8hr. Afterward Completed milling take out the milling mixture, 
separately filtering as 5% sulphuric acid , for lhr and to make neutrality, 90 TC distilled water was thrown, once more separately 
filtering as 90 TC distilled water, The more distilled water was re-dispersed filtering, to wash filtrate conductivity under 250uS/cm by 
90r distilled water, 90r distilled water was thrown, as dried in the oven, approximately 105r, 24hrs. This is the Manufacturing 
pigment of copper-phthalocyanine 



Experiment Example 4 

Manufacturing pigment of copper-phthalocyanine (Crushing + Organic solvent process) 

Finally Gained copper- phthalocyanine lOOg on Experiment Example 1, Comparative Example 1-3 separately crush on 60min, 90min, 
120min as vibration mill of 15mm, 14Kg Iron bar in diameter, For preparing pine resin solution, it was soluble in 250g water, 15.3g KOH, 
and 40g pine resin. And make up 267mL. 70g parts of crushed copper Phthalocyanine put in 200g pat of IPS2(CHUOKAKOKI, Japan)- 
solvent and reflex 10.5g parts of prepared pine-resin solution for 4hrs.. after reflex, put in 200mL of water, and recovered by 
distillation. This is the Manufacturing pigment of copper-phthalocyanine 

Experiment Example 6 

Manufacturing pigment of copper-phthalocyanine (Crushing + Attrition Milling process) 

Finally Gained copper- phthalocyanine lOOg on Experiment Example 1 - 3, Comparative Example 1 - 3 separately crush on 60min as 
vibration mill of 15mm, 14Kg Iron bar in diameter. Crushed copper Phthalocyanine 50g put in with crushed salt 300g, DEG 50g on 
crusher and crushing on 100-1 10°C,4hrs,and 6hrs, 

Depend on pigmentation process, Pigment quality of copper-phthalocyanine is tested that it is following. 



Level Definition(dC) Color Density(%) 
/=/ 0.00 -0.10 0- 1 



1 0.11 ~ 0.30 1 ~ 2 

2 0.31 ~ 0.80 2 -5 

3 0.81 ~ 1.40 5 ~ 10 

4 1.41 ~ 2.20 10-20 

5 2.21 - 3.00 20 - 40 

6 3.01 ~ 40 ~ 
+ Very Clean 

- Weak Clean 
Test 1. Oil Ink Test 

Copper phyhalocyanine & Pigment's ratio. 

Copper-Phthalocyanine (Pigment) : lOg 

Oil Ink Resin (Rosin Modified Phenolic Resin) : 40g 

As follow, there is mixed with dark paint sample 0.3g & white paint 3g, and estimate the degree of dispersion 
Test 2. the degree of dispersion 

Using the dispersion test equipment (Grind-O-Meter), estimating the degree of dispersion of copper phthalocyanme & pigment 
Result is follow table 2- 5. 
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Test 3. Painting Test . 
After mixing with copper phthalocyanine & pigment in plastic bucket, put in to paint dispersion equipment, dispersing for 45mm ,; 

estimate the color. 
Glass sphere : lOOg 

Transparent paint resin (Alkyd/Melamine resin): 50g 
Copper-phthalocyanine (Pigment) : 3g 

As follow, there is mixed with dark paint sample 5g & white paint 20g, spreading a paper, and drying. 
Result of Paint test is follow table 6 ~ 8. 
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Following the result, can find the fact that Using microwave method is superior to clearness of color comparing with conventional free 
solvent method, also Using free-solvent method is superior to reacting time(shorten) comparing with solvent method, also 

(57) Application range 

Application clause 1 . . . . 

A process for Metal-free Phthalocyanine agitate as anhydrous-phthalic acid , phthalic-amide, 1,3-diammoisomdol, 1,2-dicyanobenzene 
or separately halogen derivates, alkyl derivates, alkoxy derivates intermingle with a metal chloride, a alkoxy chloride and at once 
applying frequency 0.1 - 100 GHz, microwavelOO - 3,OO0W, supersonic wave 1 ~ 1,000kHz, 100 - 5,OO0W of materials is react on 
130-250r,0.25~15hrs. 

Application clause 2 . 

In addition to claim 1., the synthesis method a metal and free-metal with copper, a Nickel, a cobalt, a manganese, a Aluminum, a 
palladium, a tartar, a wax, a titanium, Rubidium, Terbium, Cerium, Lanthanum, a zinc or hydrogen. 

Application clause 3 

A process according to claim 1 , wherein Metal element is copper. 
Application clause 4 . 

A process according to claim 1 or claim 2, wherein nitric source is urea. 
Application clause 5 . 

A process according to claim 1 or claim 2, wherein mixture is completed on Molybdate, DBU or DBN s catalyst. 
Application clause 6 . 

A equipment of the invention is composed that using agitator to equalize the microwave in microwave vessel and Magnetron a 0.1- 
100GHz output frequency, 100-3000W output frequency, using PID type temp controller, condenser, microwave Tip, Pyrex vessel and 
solvent Tank to measure/control the reaction materials. * ~ 

Application clause 7 . 

A process equipment according to claim 6, wherein choice of gathering is Metal chloride and element of metal are Copper, Iron, cobalt, 
Nikel, Mangan, Aluminum, Gallium, Vanadium, Palladium, Plumbum, Tartar, Titanium, Rubidium, Terbium, Cerium, Lanthanum, and zinc 
Application clause 8 . 

A process according to claim 6 or claim 7, wherein Metal element is copper. 
.Application clause 9 . 

A process according to claim 6 or claim 7, wherein nitric source is urea.. 
Application clause 10 - 

A process according to claim 6 or claim 7, wherein mixture is completed on Molybdate, DBU or DBN s catalyst . 
Application clause 11. 

A process according to claim 6 or claim 7, wherein said microwave free-solvent equipment , agitating at a rate of 300 - 400rpm, 
heating from 2-20'Cto 1201C,At upper 120 TC, heating ( 0.25-10T:/min equal-speed) to 130-250X:. 

Application clause 12 . 

A process according to claim 6 or claim 7, wherein crushing media is aluminum beads of 30mm diameter . 
Application clause 13 . 

A process according to claim 6 or claim 7, wherein crushing equipment is Attrition Milling process (2). 
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short dyeing process. 

- DETAILED DESCRIPTION - A process for preparing metal or nonmetal 
phthalocyanine without any solvent comprises the steps of: mixing 
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1, 2-dicyanobenzene or halogen derivatives thereof, alkyl 
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for 0.25 to 15 hours with applying 0.1 to 100 GHz and 100 to 4000 W 
microwave thereto, wherein the metal source of the metal chloride 
or alkoxy metal is selected from the group consisting of copper, 
iron, nickel, cobalt, manganese, aluminum, palladium, tin, lead, 
titanium, rubidium, banadium, gallium, terbium, cerium, lanthanum 
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A process and an app. for prepg. metal or nonmetal phthalocyanine without any 
solvent are provided, thereby cheaply prepg. phthalocyanine having good quality 
after the short dyeing process. A process for prepg. metal or nonmetal 
phthalocyanine without any solvent comprises the steps of: mixing anhyd. phthalic 
acid, phthalimide, 1,3-diiminoisoindoline, 1,2-dicyanobenzene or halogen derivs. 
thereof, alkyl derivs. thereof, or alkoxy derivs. thereof with metal chloride or alkoxy 
metal in the absence of a solvent using a dry or wet type pulverizer; and reacting 
the mixt. at 130 to 250° for 0.25 to 15 h with applying 0.1 to 100 GHz and 100 to 
4000 W microwave thereto, wherein the metal source of the metal chloride or 
alkoxy metal is selected from the group consisting of copper, iron, nickel, cobalt, 
manganese, aluminum, palladium, tin, lead, titanium, rubidium, vanadium, 
gallium, terbium, cerium, lanthanum and zinc. 
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